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HELIOTELLUS. 


When the Earth's axis is pointed to the north, it will 
continue so pointing throughout the revolution, and will 
be in the Ecliptic. The Earth rolls over from west to 
east, and if the Equator be continued to the sky, it will 
meet the Equinoctial. So with the Ecliptic, if continued, 
it will come near to the Moon, near to Mercury, near to 
Venus, and always to the Sun, for the ecliptic plane. 

e now in my possession all the Heliotelluses for 
sale, made with a set of tools costing $25,000, which tools 


were afterwards destroyed by fire. They were so accurate- 


ly made that the Heliotellus cannot now be duplicated for 

less than $250 each. The greatest impediment I find in 

a their introduction is the Tellurian, which makes a false 

= . showing of the heavenly movements. It is a device in 

aa =< i inc ve “ arth - wabble Bees ngeoclinesa Ze —— 

aay never points tothe north. This is the greatest bearier to 

the comprehension of this most sublime of the sciences 
truth that it is not hard to comprehend 





The Heliotellus shows so near the 


In high schools, seminaries, colleges, and all 


places of learning we find many globes 
and maps of the 


earth, but where can one be found having the Equator of the Earth so con- 
structed that if continued it will meet the Equinoctial in the right place on the sky ? Every 
child should have a truthful understanding of science. The Ecliptic should be correctly un- 
imperfect teaching are hurtful; those which teach 
should be rejected, the other sought for, and when found 
should be prized even as a “ pearl of great price.” 


derstood. All instruments which show 
correctly are useful. The one 
Three hundred such I now possess, all 
perfectly made, and I now propose to sell two hundred at the reduced price of $20 each, or 


for $65, the price of one, I will send four, each well packed in a strong box to carry by 
express anywhere Address, 


HENRY WHITALL, 
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OPTICAL APPEARANCES OF COMETS. 


S. V. CLEVENGER. 
For the Messenger. 


The olden, though sti!l current, conjectures of astronomers 
regarding the causes of cometary and meteoric phenomena, in 
their intricacy, are paralleled by the Ptolemaic explanations of 
planetary movements. 

Having recently looked over some notes which I made about 
fifteen years ago, additional consideration enables me to sub- 
mit a view which seems to reconcile the apparent discordances 
and bring the astonishing metamorphoses of these “ visitants 
from the star-depths” into accord with simple optical laws 
and reduce their anomalies to ordinary astronomical explana- 
tions. 

Comets are aggregations, usually spherical or spheroidal, of 
relatively tenuous and vartable densities, and their nuclei and 
tails are optical appearances only. 

The substances composing comets may be heterogeneous or 
homogeneous ; one may consist of dense solids such as me- 
teoric iron particles of various sizes, with liquids and gases, 
and another contain gases alone; but the entire body, of 
whatsoever composed, must be globular or approximately so. 

Granting these premises the first or telescopic globular ap- 
pearance of a comet is the real one, because at great distances 
a nebular mass would appear compact, ‘luminous mists with- 
out trains, sometimes without central condensation.” 

The coma of the telescopic or just visible comet includes 
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the entire body, and the subsequent appearances are due to 
the light reflected, in varying ways, as the mass approaches. 
the sun and earth. 

The nucleus or most luminous part is usually absent in tele- 
scopic comets and is no less transparent than the coma, for 
Herschel II saw 16 and 17 mag. stars through that of Biela in 
1832, and Miss Mitchell records a central transit in 1847 over 
a 5 mag. star “which shone through it unchanged.” This nu- 
cleus lies as Arago pointed out toward the margin of the coma 
nearest the sun. I consider this apparition to be due to the 
simple reflection of light from the convex surface of the coma, 
the circular, oval or radiated nuclei caused by surface or den- 
sity variations in the cometary aggregation and by the sun's 
position. 

The coma irregularity, as it nears the sun and the observer, 
is owing to the nearer view of the cloudy mass causing such 
portions to disappear as are not reflecting light to the observer, 
and the still nearer advance of the cometary globe by ap- 


parent dispersion of the nearest particles compared with the: 
relative compactness of the farthest particles, change the re- 
flection from those afforded by a convex to such as are char- 


acteristic of a concave surface. As the mass approaches the 
observer the nearest molecules or small solids are, relatively 
to him, more widely dispersed, while the farthest particles are 
relatively close, causing the globe to act as a concave re- 
flector. In other words, perspective would afford an apparently 
compact reflecting surface, necessarily concavely cut by the 
range of vision in all directions; proximity to the near sur- 
face relatively dispersing both substance and reflected light. 

In cases where the dispersion of light was incomplete the 
coma shape of the comet of 1862 would be afforded; the nu- 
cleus and the tail projected from the bottom of a cup-shaped 
luminous cloud. When the concave reflecting surface is thus 
presented the nucleus is merely the focused rays from such 
surface and the luminous tail is the illuminated paths of such 
rays, the principal axis being in the line of the radius vector, 
secondarily subjected to distortion through heterogeneity in 





OPTICAL APPEARANCES OF COMETS. or 


ee 





density or reflecting surface of the coma (used in the sense of 
body instead of head). 

The records heretofore made of comets may not admit of 
their elements being calculated upon this new hypothesis, but 
with future apparitions of the kind the following may serve as 
working suggestions: 

Obliquity of the incident ray would increase the nucleus and 
tail sizes and their light. 

The nature of the nebular globe penetrated by the sunlight 
would modify the comet appearance. 

Extreme distance would cause the coma to appear as an 
opaque body through regular and irregular reflection. 

Ceterts paribus, double the tail length would be the radius 
of the concave reflecting surface, remembering that this cur- 
vature is not that of the entire sphere of the coma, but an ap- 
parent concavity made in that sphere by the line of vision 


with a radius much greater than that of the cloudy globe, 
hence the tail may describe, at times, nearly the diameter of 
the entire gaseous globe. 


If, through relativity of apparent sun and coma sizes, the 
sun rays are not parallel, but diverge upon the coma concave, 
then the nucleus and tail behind it will be longer than one- 
half the reflecting convexity radius. And as the sphere ap- 
proaches the sun a greater elongation would occur because the 
rays are concentrated in conjugate foci in advance of the prin- 
cipal focus. 

If the sun occupied the apparent principal focus, the extinc- 
tion of the nucleus and tail would follow. Sudden disappear- 
ances have occurred, and the failure of Biela’s comet may be 
owing to solar malposition for the production of the conical 
reflection. 

Were it possible for the sun to occupy a point between the 
principal focus and apparent concave surface then the virtual 
focusing would turn the tail toward the sun. With density 
and distance suitable the convexity of the cloud would afford 
a virtual image with similar relations, but both of these sup- 
positions are questionable, and where a tail proceeded toward 
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the sun the usual one from the sun existed as a rule, and sec- 
ondary optical causes must be sought for. 

The reflections producing the nucleus and tail indicate that 
the spherical aperture is usually limited to a few degrees, but 
in instances where a larger than 10° or 15° aperture existed 
spherical aberration by reflection would produce multiple 
effects such as the ‘“‘ beaded head ”’ or caustic outlines. 

Causticity produces many brilliant appearances resembling 
cometic illustrations. The reflections inside an ordinary china 
bow! or tea-cup from a lamp light, strikingly picture many of 
the shapes of Comet III 1862, and the complex light streams 
of 1861, July 2, drawn by Brodie, also the changing aspects in 
June and July of Comet III 1860. 

Planetary proximity could alter the apparent densities of, 
parts by real changes in thc coma shape, comparable to tidal 
bulgings, and this distortion of the reflecting surface could 
produce apparent division of the comet such as Biela’s under- 
went. Exchange in brilliancy between the two parts is un- 
doubtedly reflection and not an illumination inherently derived. 

Re-reflection from relatively plane surfaces could also in- 
duce multiple images and the gaseous globe could sustain re- 
lations with the sun and earth rendering such image multipli- 
cation possible. 

Aberration of light would expiain the tail bending, for rays 
emanating from the concave surface could not be seen at the 
same instant as those which had passed to the focused nucleus, 
and as the entire coma has a proper motion in space the ap- 
parition would be that of a bent cone ordinarily, unless the 
coma were advancing toward the observer and the sun. 

The perihelion distance of 1843 I, was calculated at half a 
million miles. Secchi and others remarked the astounding ac- 
celeration of its passage in this part of its orbit. In two hours 
the head passed the sun and in one day it described 292° of its 
orbit, which if elliptical left but 68° undescribed to its next 
return. This is best explained by the supposition that with 
the disappearance of the focused rays behind the sun, the slow 
passage of the immense coma afforded quickly a new concave 
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surface for reflection. It is quite probable that a comet may 
thus appear upon each side of the sun, reflected from the same 
gaseous sphere. 

Irradiation certainly augments the coma appearance. High 
powers often dissolve away apparent solidities. Comets notori- 
ously are best observed through lowest powers, and the tail 
still better by the unassisted eye. 

Prof. A. W. Wright (S7//iman’s Fournal, Vol. VIII, p. 156) 
deduces from polarization observations that the cometic light 
is largely due to reflection from the sun. Tyndall fully dem- 
onstrated the reflecting powers of diaphanous gases, while 
Webb affirms that “polarization experiments concur with 
spectrum analysis in showing that tails as well as comz shine 
by reflected light,” and that coruscations are due to teluric at- 
mospheric conditions. 

Interference of light can be advantageously studied with 
reference to subsidiary appearances, such as Donati’s nucleus 
and streamers presented, and real or apparent density differ- 
ences in the come would undoubtedly refer many peculiarities 
to refraction. In all the preceding estimations the apparition 
evidently does not occupy the entire field of the coma globe; 
the earth or several planets may be surrounded by a portion 
of the cloudy agglomeration, and many facts lend color to this 
supposition. Hind remarked an auroral glare in the sky while 
the comet of 1861 was conspicuous in the north, and Chambers 
states that candles were lighted while the sun was still shin- 
ing, the comet appearing hazy in the darkness. Other unac- 
counted-for dark days are historically noted, and the passage 
of a tenuous mass, such as a coma, would explain such circum- 
stances, even though no comet had been observed at the time. 
If, as Keplar stated, “comets are as thick in the heavens as 
fishes in the ocean,” and 4,000 of them appearing during the 
Christian era seem to justify the remark; we may consider 
that but a small number have been seen of those which really 
exist. 

Bessel, D’Arrest, Hevelius and Herschel confess to having 
often mistaken nebulz and comets, one for the other. The 
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assumption of inter-planetary comz really constituting com- 
ets, in this connection, may well suggest the strong probability 
of inter-stellar nebula being of the same nature. Of course 
the resolvable clusters are out of the question, but the remain- 
ing gaseous, and even some associated with a few stars, seem 
to answer the conditions needed to place them in the list of 
cometary masses. Hind described in Taurus a new nebula in 
1852, which D’Arrest in 1861 found had vanished, but later it 
was re-discovered in the same year. 

That there is some connection between the variable nebule 
and the stars, with which they are associated, there can be no 
doubt, and this connection we may safely affirm to be akin to 
what exists between our sun and comz. Hind suggests that 
the nebula can shine by light reflected from a star. The neb- 
ula in Argo observed by Herschel underwent similar vicissi- 
tudes. Huggins speculates upon the “ motions of some of the 
nebule toward or from the earth,” in Proceedings of the Royal 
Society, March, 1874. Some, he conjectures, approach with a 
velocity of 35 miles per second and have a motion in rotation 
and internal translation of portions. We may well question 
whether the appearance of nebulz is even approximately real, 
for all parts of such thin clouds may not be equally lighted. 

Proctor questions “ whether any meteor system exists with- 
out a cometic nucleus and whether any comet exists without a 
meteoric train,” as the only meteor systems whose paths have 
been recognized are found to travel in the orbits of known 
comets (*‘ Essays,” p. 143). But, he adds, “how can flights of 
solid bodies come to be associated with gaseous comets ?” 

Tempel’s telescopic comet of 1866 accords in its orbit with 
that of the November meteors, as assigned by Dr. Oppolzer, 
and Newcomb estimates that 146,000 millions of meteoric 
bodies fall each year upon the earth, but Proctor suggests that 
these bodies appear luminous at 70 miles and vanish by vapor- 
ization at 50 miles. 

The main questions are, What is the connection between 
comets and meteors, and how do solid meteoric substances 
come to be associated with gaseous meteors ? 





TIME. 95 





The condensation of cometic matter into meteorites and 
their vast occlusion of hydrogen is the most rational supposi- 
tion, based upon the determinations of Graham with the 
Lenarto meteorite. This condensation might occur at such 
parts of the corma as surrounded the earth in its passage 
through it, the remainder of the cloudy globe continuing to be 
gaseous. Radiant points for meteoric displays thus consist of 
such meeting places of earth and come ; the olden supposition 
of there being a zonal or circum-orbital envelope of meteorites 
being thus rendered unnecessary. Repeated contacts with 
the earth or other planets would by loss of substance reduce 
nebulous masses, and account for the successive palings of re- 
turning comets and their entire disappearance. 





TIME.* 


J. G. PORTER.+ 


Time is one of the most common and universal of all con- 
ceptions; and yet when we begin to analyze this conception, 
how mysterious, how unfathomable does it become! We say 
time is measured duration. When did this duration com- 
mence? Up the stream of time we gaze through the gener- 
ations of human life, past the landmarks of history, back 
through unknown ages of geologic and astronomic time, up to 
that dim, mystic point, ‘In the beginning.” Amid the throes 
of creation’s birth did time also spring into being? Was it 
then that its pulse first began to beat, and the fleeting seconds 
to multiply into minutes, the minutes to glide into hours, the 
hours into days and years, and the years to roll up into cen- 
turies and ages? If so, what was back of this birth-day of 
time? <A void, incomprehensible, unthinkable! A timeless 
blank, an unbounded, unfathomed ocean of nothingness ! 

We turn to look down this stream of time, but the mists of 
futurity gather darkly and it is soon lost to our view. If we 
cannot trace its source, neither can we track its onward course 


*Written for the Astral Club, Jan. 1887. 


tAstronomer in charge of the Cincinnati Observatory. 
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nor discover the sea wherein its waters are finally lost. It is 
true that in the Book of Revelation we read of the angel who, 
standing upon the sea and upon the earth, swears that there 
shall be time no longer. But the following verse seems to me 
to render the meaning of this declaration plain: ‘But in the 
days of the voice of the seventh angel when he shall begin to 
sound, the mystery of God shall be finished as he hath declared 
to his servants the prophets.” It is, then, the time of redemp- 
tion, the mediatorial dispensation which shall be ended and 
exist no longer, and not time itself abstractly considered. 
And here let me ask if it be possible when speaking of 
created beings to distinguish between time and eternity. Is 
eternity other than endless extension of time? Finite intelli- 
gences are and must ever be limited in time as well as in 
space. There ig for them a past, a present and a future, as 
well as a ‘here’ and a ‘there.’ As long, therefore, as created 
finite intelligences exist there must be a succession of ‘nows’ 
which constitutes duration, and there must be some measure 
for this succession which constitutes time. There is, in fact, 
no true eternity except for the uncreated, self-existent God. 
Of Him it is said that He inhabiteth eternity: a thousand 
years are with Him as one day. As His presence fills all 
space, so does it fill alltime. Eternity past and future is ever 
present to Him. But even the highest created beings 
dwell in time and are subject to its never-ceasing flow. The 
archangel Gabriel we are told, when sent forth to minister un- 
to Daniel, was caused to fly quickly and touched him at the 
time of the evening oblation, thus showing that he was limited 
both by space and time, and could act only in one place at any 
given moment. Surely we can not hope, even when we cast 
off these weak and perishing bodies which so clog the spirit’s 
flight, even when clothed with immortality we cannot hope to 
rise above the state of the archangels. We shall still be sub- 
jects of time. Its streams will not be lost in the ocean of eter- 
nity, but through all the ceasless eons of never-ending duration 
it will flow onward, still onward. Its measure may not be the 
same as now. Indeed, astronomy teaches us that the divisions 
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of time as we have them belong only to this earth. Trans- 
ferred to other members of the solar system we find different 
lengths of the day and year. Mercury’s seasons run their 
course in less than three terrestrial months. Saturn’s day is 
about ten hours, while his year is twenty-nine earth years. 
Upon slow-coursing Neptune Methuselah’s life-time would 
have been but six yea:s, and the whole period of human his- 
tory would have occupied less than half a century. As we 
proceed upward in the order of celestial movements, the pe- 
riods swell and expand into absolute infinity. Even our solar 
system contains cycles which confound the imagination. The 
revolution of the earth’s pole among the stars occupies twenty- 
five thousand years, and the oscillations of the planetary orbits 
range all the way up to two million years. Yet these are 
nothing compared with periods which we know must exist in 
the realm of the fixed stars, eras so far-reaching and grand 
that they have well been called “great clocks of eternity which 
beat ages as ours beat seconds.” 

I do not here enter upon the question whether the universe 
in its present form is destined to be eternal, or whether in our 
future state we shall still have material surroundings. All I 
have sought to show is that as created intelligences we can 
never rise above the limitations of time, nor progress beyond 
it. However we measure it, it is still the same wonderful, im- 
palpable, yet grandly real mystery! Can you grasp the con- 
ception? Can you explain this mystery, forever here, yet 
constantly slipping away ? 

Sometimes I have stood before the clock in yonder observa- 
tory and watched the hands as they approached the hour of 
midnight. Steadily the seconds glide away: twelve o'clock 
strikes, and I slip from to-day into to-morrow—from yesterday 
into to-day. Where has the day gone? Yea, where do these 
beating seconds go? So fleet-winged that ere we realize that 
they are here, they have flown, vanished into the dim past! 
Do they travel onward forever through universal space, as 
some have fancied our words and actions do? Might we by 
some magic overtake them and live them over again? Vain 
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hope! They are gone irretrievably. Only the present is ours. 
What we give to that present as it passes will indeed endure 
forever, but can never be altered or recalled. 

Have you ever thought of the difference in this respect be- 
tween time and space? We are limited by the latter as well 
as by the former: we can be in one place only at a time; and 
if we speak of absolute space, perhaps we can never revisit the 
regions we are now passing through, unless the endowments 
of a future life enable us to track the devious course we are 
now pursuing ; for owing to the motion of the solar system, it 
comes to pass that even at the end of the year we do not ar- 
rive at the spot where we were twelve months before, but 
strike out into before untrodden realms of cosmic space. But 
practically, as far as place has any interest for us, we are free 
to come and go at will. We can revisit old scenes and ex- 
plore new ones, being only limited by the earth’s extent. But 
with time how different! Past seasons we can recall only in 
memory, future ones we can anticipate only through hope or 
imagination. So that time is a more evanescent and, perhaps 
we might say, ideal conception than space. Both conceptions 
have, when we come to analyze them closely, many elements 
of mystery. But time partakes pre-eminently of the marvel- 
ous. The fraction that is with us now we accept without 
thought, but this infinitesmal fraction is linked by indissoluble 
bands to an eternity past and to an eternity tocome. These 
fugitive moments are golden, for though we shall never see 
them again, they are building up for us character and destiny 
which shall last forever. 


THE METEORITES, THE METEORS AND THE SHOOTING 
STARS. 


PROFESSOR H. A, NEWTON. 


(Continued from page 72.) 

Again the meteoroids do not cause the acceleration of the 
moon’s mean motion. In various ways the meteors do shorten 
the month as measured by the day. By falling on the earth 
and on the moon they increase the masses of both, and so 
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make the moon move faster. They check the moon’s motion 
and so bringing it nearer to the earth,shorten the month. They 
load the earth with matter which has no momentum of rota- 
tion, and so lengthen the day. The amount of matter that 
must fall upon the earth in order to produce in all these ways 
the observed acceleration of the moon’s motion has been com- 
puted by Prof. Oppolzer. But his result would require for 
each meteoroid an enormous mass, one far too great to be ac- 
cepted as possible. 

Again, the supposed power of such small bodies, bodies so 
scattered as these are even in the densest streams, to break up 
the comets or other heavenly bodies, and also their power by 
intercepting the sun’s rays to affect our weather must in the 
absence of direct proof to the contrary be regarded as insig- 
nificant. 

So too their effect in producing geologic changes by adding 
to the earth’s strata has without doubt been very much over- 
estimated. During a million of years, at the present rate of 
say fifteen millions of meteors per day, there comes into the 
air about one shooting star or meteor for each square foot of 
the earth’s surface. 

To assume a sufficient abundance of meteors in ages past 
to accomplish any of these purposes is, to say the least, to 
reason from hypothetical and not from known causes. 

The same may be said of the suggestion that the mountains 
of the moon are due to the impact of meteorites. Enormously 
large meteoroids in ages past must be arbitrarily assumed, and, 
in addition, a very peculiar plastic condition of the lunar sub- 
stance in order that the impact of a meteoroid can make in 
the moon depressions ten, or fifty, or a hundred miles in 
diameter, surrounded by abrupt mountain walls two, and three, 
and four miles high, and yet the mountain walls not sink down 
again. 

The known visible meteors are not large enough nor num- 
erous enough to do the various kinds of work which I have 
named. May we not assume that an enormous number of ex- 


ceedingly small meteoroids are floating in space, are falling 
- 
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into the sun, are coming into the air, are swept up by the 
moon? May we not assume that some of these various forms 
of work which cannot be done by meteoroids large enough for 
us to see them as they enter the air, are done by this finer im- 
palpable cosmic dust ? Yes, we may make such an assumption. 
There exist no doubt multitudes of these minute particles 
traveling in space. But science asks not only for a true cause 
but a sufficient cause. There must be enough of this matter 
to do the work assigned to it. At present, we have no evi- 
dence that the total existing quantity of such fine material is 
very large. It is to be hoped that through the collection and 
examination of meteoric dust we may soon learn something 
about the amount which our earth receives. Until that shall 
be learned we can reason only in general terms. So much 
matter coming into our atmosphere as these several hypo- 
theses require would without doubt make its presence known 
to us in the appearance of our sunset skies, and in a far great- 
er deposit of meteoric dust than has ever yet been proven. 

A meteoroid origin has been assigned to the light of the 
solar corona. It is not unreasonable to suppose that the 
amount of the meteoroid matter should increase toward the 
sun, and the illumination of such matter would be much 
greater as we approach the solar surface. But it is difficult to 
explain upon such an hypothesis the radial structure, the rifts, 
and the shape of the curved lines that are marked features of 
the corona. These seem to be inconsistent with any con- 
ceivable arrangement of meteoroids in the vicinity of the sun. 
Ifthe meteoroids are arranged at random there should be a 
uniform shading away of light as we go from the sun. If the 
meteoroids are in streams along cometary orbits, all lines 
bounding the light and shade in the coronal light should evi- 
dently be approximately projections of conic sections of which 
the sun’s centre is the focus. There are curved lines in abund- 
ance in the coronal light, but as figured by observers and in 
the photographs they seem to be entirely unlike any such pro- 
jections of conic sections. Only by a violent treatment of the 
observations can the curves be made to represent such pro- 
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jections. They look more as though they were due to forces 
at the sun’s surface than at his center. If those complicated 
lines have any meteoroid origin (which seems very unlikely) 
they suggest rather the phenomena of comets’ tails than me- 
teoroid streams or sporadic meteors. 

The hypothesis that the long rays of light which sometimes 
have been seen to extend several degrees from the sun at the 
time of the solar eclipse are meteor streams seen edgewise 
seems possibly true, but not at all probable. 

The observed life of the meteor is only a second, or at most 
a few seconds, except when a large one sends down stones to 
remain with us. What can we learn about its history and 
origin ? 

Near the beginning of this century, when small meteors 
were looked on as some form of electricity, the meteorites 
were very generally regarded as having been thrown out from 
the lunar volcanoes. But as the conviction gained place that 
the meteorites moved not about the earth, but about the sun, 
it was seen that the lunar volcanoes must have been very ac- 
tive to have sent out such an encrmous number of.stones as 
are needed in order that we should so frequently encounter 
them. When it was further considered that there is no proof 
that lunar volcanoes are now active, and that when they were 
active they were more likely to have been open seas of lava, 
not well fitted to shoot out such masses, the idea of the lunar 
origin of the meteorites gradually lost ground. 

But the unity of meteorites with shooting stars, if true, in- 
creases a hundred-fold the difficulty, and would require that the 
comets have the same origin with the meteorites. No one 
claims that the comets came from the moon. 

That the meteorites came from the earth’s volcanoes is still 
maintained by some men of science, particularly by the dis- 
tinguished Astronomer Royal for Ireland. The difficulties of 
the hypothesis are, however, exceedingly great. 

In the first place, the meteorites are not like terrestrial 
rocks. Some minerals in them are like minerals in our rocks. 
Some meteoric irons are like the Greenland terrestrial irons. 
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But no rock in the earth has yet been found that would be 
mistaken for a meteorite of any one of the two or three hun- 
dred known stone falls. The meteorites resemble the deep 
terrestrial rocks in some particulars, it is true, but the two are 
also thoroughly unlike. 

The terrestrial volcanoes must also have been wonderfully 
active to have sent out such a multitude of meteorites as will 
explain the number of stone falls which we know and which 
we have good reason to believe have occurred. 

The volcanoes must also have been wonderfully potent. The 
meteorites come to us with planetary velocities. In*traversing 
the thin upper air, they are burned and broken by the resist- 
ing medium. Long before they have gone through the tenth 
part of the atmosphere the meteorites usually are arrested and 
fallto the ground. If these bodies were sent out from the 
earth’s volcanoes they left the upper air with the same velocity 
with which they now return to it. This the law of gravitation 
demands. What energy must have been given to the meteor- 
ite before it left the volcano to make it traverse the whole of 
our atmosphere, and go away from the earth with a planetary 
velocity! Is it reasonable to believe that volcanoes were ever 
so potent, or that the meteorites would have survived such a 
journey ? 

No one claims that the meteors of the star-showers nor that 
their accompanying comets came from the earth’s vo!canoes. 
To ascribe a terrestrial origin to meteorites is then to deny 
the relationship of the shooting-star and the stone-meteor. 
Every reason for their likeness is an argument against the ter- 
restrial origin of the stones. 

To suppose that the meteors came from any planets that 
have atmospheres involves difficulties not unlike to, and equally 
serious with, those of a terrestrial origin. 

The solar origin of meteorites has been seriously urged, and 
deserves a serious answer. 

The first difficulty which this hypothesis meets is, that solid 
bodies should come from the hot sun. Besides this, they must 
have passed without destruction through an atmosphere of im- 
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mense thickness, and must have left the sun with an immense 
velocity. 

Then there is a geometric difficulty. The meteorite shot out 
from the sun would travel under the law of gravitation nearly 
in a straight line outward and back again into the sun. If in 
its course it enters the earth’s atmosphere, its relative motion, 
that which we see, should be in a line parallel to the ecliptic, 
except as slightly modified by the earth’s attraction. A large 
number of these meteors, that is most, if not all, well observed 
fireballs, have certainly not traveled in such paths. These did 
not come from the sun. 

It has been a favorite hypothesis that the meteorites came 
from some planet broken in pieces by an internal catastrophe. 
There is much which mineralogists can say in favor of sucha 


view. The studies of M. Stanislas Meunier and others into the 
structure of meteorites have brought out many facts which 


stone-meteor be not regarded as of the same nature as the 
star-shower meteor, for no one now seriously claims that the 
comets are fragments of a broken planet. The hypothesis of 
the existence of such a planet is itself arbitrary; and it is not 
easy to understand how any mass that has become collected 
by the action of gravity and of other known forces should by 
internal forces be broken in pieces, and these pieces rent 
asunder. The disruption of such a planet by internal forces 
after it has by cooling lost largely its original energy would be 
specially difficult to explain. 

We cannot then look to the moon, nor to the earth, nor to 
the sun, nor to any of the large planets, nor to a broken planet 
as the first home of the meteoroids, without seeing serious if 
not insuperable objections. But since some of the meteoroids 
were in time past certainly connected with comets, and since 
we can draw no line separating shooting stars from stone- 
meteors, it is most natural to assume that all of them are of a 
cometary origin. Are there any insuperable objections that 
have been urged against the hypothesis that all of the me- 
teoroids are of like nature with the comets, that they are in 
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fact fragments of comets, or it may be in some cases, minute 
comets themselves ? 

If such objections exist they ought evidently to come mainly 
from the mineralogists, and from what they find in the internal 
structure of the mc‘: orites. Astronomy has not as yet fur- 
nished any objections. It seems strange that comets break in 
pieces, but astronomers admit it for it is an observed fact. It 
is strange that groups of these small bodies should run before 
and follow after comets along their paths, but astronomers ad- 
mit it as a fact in the case of at least four comets. Astronom- 
ically, there would seem to be no more difficulty in giving such 
origin to the sporadic meteor, and to the large fireball, and to 
the stone-meteor, than there is in giving it to the meteor of 
the star-shower. If then the cometic origin of meteorites is 
inadmissible, the objections must come mainly from the nature 
and structure of meteoric stones and irons. Can the comet in 
its life and history furnish the varied conditions and forces 
necessary to the manufacture or growth of these peculiar 
structures ? 

It is not necessary in order to answer this question to solve 
the thousand puzzling problems that can be raised about the 
origin and the behavior of comets. Comets exist in our sys- 
tem, and have their own peculiar development, whatever be 
our theories about them. It will be enough for my present 
purpose to assume, as probably true, the usual hypothesis that 
they were first condensed from nebulous matter; that that 
matter may have been either the outer portions of the original 
solar nebula, or matter entirely independent of our system and 
scattered through space. 

In either case the comet is generally supposed, and probably 
must be supposed, to have become aggregated far away from 
the sun. This aggregation was not into one large body to be 
afterwards broken up by disruption or by solar action. The 
varieties of location of the cometic orbits seem inexplicable 
upon any such hypothesis. Separate centers of condensation 
are to be supposed but they are not a prior? unreasonable. 
This is the rule rather than the exception everywhere in nature. 
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Assume then such a separate original condensation of the 
comet in the cold of space, and that the comet had a very 
small mass compared with the mass of the planets. Add to 
this the comet’s subsequent known history as we are seeing it 
in the heavens. Have we therein known forces and changes 
and conditions of such intensity and variety as the internal 
structure of the meteorites calls for ? 
(To be continued.) 


THE TOTAL SOLAR ECLIPSE OF AUGUST NEXT. 


JACOB ENNIS. 


As the changes in the size and the form of the solar corona 
are so frequent, and as the time for observation at any one 
point is so very short, it will be important at the solar eclipse 
in August next to make observations on its entire line from 
western Europe to eastern Asia and further on through Japan. 
This will afford two or three hours to view the coronal changes. 
The importance of this is illustrated by the eclipse across the 
Americas in July, 1878, when about half an hour intervened 
between the observations in Montana and those in Texas and 
when such enormous changes astonished all reflecting astron- 
omers. They are recorded in a quarto volume compiled by 
the naval observatory in Washington, D.C. At one point 
two projections or streamers of the corona on opposite sides 
of the sun extended outwardly to the vast distance of 5,000,000 
miles. At another point a third projection was seen at right 
angles to the other two, and equally as long. At another 
station one of these streamers reached outwardly 10,000,000 
miles. The latter observer, Prof. Langley, says, ‘It was evi- 
dent that I was witnéssing a real phenomenon heretofore un- 
described. The distance of twelve solar diameters through 
which I traced it, I feel great confidence in saying was duta 
portion of its extent.” The italics are his own. Later ob- 
servers in Texas saw the extensions to be shortened to only a 
single solar diameter and less. 

For solving the mysterious problem of the cause of the solar 
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corona, no facts are more important than the suddenness and 
the greatness of its changes, both in form and in size. These 
changes are admirably collected and portrayed in the 41st 
volume of the Memoirs of the Royal Astronomical Society, 
London, which is devoted entirely to the total solar eclipses of 
modern times. Among all these many drawings of the corona 
there are no two at all resembling one another. The same 
must be said of the ten drawings of the forms of the corona 
given by Prof. Young in his volume on the sun. The coronal 
changes take place even during the few minutes of observa- 
tion of a single eclipse ina single locality. Prof. Plantamour 
drew very carefully three pictures of the corona in the eclipse 
of July 18, 1860.. They appear along with many others in the 
41st volume of the Memoirs just named. The first and the 
third are quite different, while the second shows the gradual 
transition from the one to the other. Mr. Gilman also gives 
three drawings of the corona in the eclipse of December 22, 
1870. While they are all as different as can be from those 
made ten years before by Plantamour, they yet show the same 
shifting panorama, the first and the third are very unlike and 
the second exhibits the manner in which the change went on 
from first to last. In the report made concerning this latter 
eclipse by the deputation from our own Government Observa- 
tory, that of Captain Tupman is especially interesting, for he 
particularizes with special emphasis the changes which were 
in progress in the corona during the time of totality. 

Besides these changes of the solar corona in size and in ex- 
ternal form, there are others of an internal character. In the 
eclipse of 1878 Trouvelot said, “The soft, pearly light which 
the streamers emitted at once suggested the zodiacal light.” 
Newcomb said, “ The streamers shaded off- by insensible gra- 


dations, and struck me as having a great resemblance toa 
representation of the zodiacal light on a reduced scale.” 
Langley said, “I should compare it to the zodiacal light with 
more confidence than to anything else.” Now the zodiacal 
light has rapid pulsations, cloud-like forms of light, running 
through it from below upwards, but on account of this faint- 











407. 


TOTAL SOLAR ECLIPSE OF AUGUST NEXT. 


ness they are seldom observed. Humboldt was the first to 
mention them, which he did in his Cosmos while watching the. 
sky during his residence in South America. I have seen them, 
though rarely. One observer reports. seeing these pulsations 
in the corona in the eclipse of 1878. Prof. Ormond Stone: 
writes, p. 238, of the eclipse of 1878, “Around the sun was a 
narrow, bright halo, very nearly white, but slightly tinged. 
with orange yellow.” Prof. Lewis Swift says, “ The pencils or 
streamers of light appeared to have a rapid motion in the 
direction of their length. The motion appeared not pulsating, 
but a constant outflow of what I cons‘der to be electric light 
of high tension streaming off in straight lines into space. This 
flow in one direction suggested to me, at the time, the jets of 
water from a street sprinkler.” 

E. J. Brookings, Esq., of Washington, D. C., made a com- 
munication to The Evening Star of that city which is worthy 
of a record in some astronomical work, and it is appropriate 
here. He wrote: “ During the winter of 1860 I was living in 
Maine, and after the perihelion of the wonderful comet of that 
year (the nights being cold and the atmosphere very clear) I 
saw distinctly, and for several nights in succession, scintilla- 
tions of light in the form of waves, pass very rapidly from the 
coma of the comet to the extremity of its tail. The scintil- 
lations or waves were so rapid and continuous that my curi- 
osity was excited and I called the attention of my father to 
the fact, and he, too, distinctly saw the curious phenomenon. 
That this was no atmospherical disturbance, the wavy motion 
alone would determine. The action was precisely similar to 
that of the aurora borealis, and, although a boy, as it were, I 
came then to the conclusion that this action was electricity, 
no matter what might be the material composing the tail.” 

I was also in the State of Maine on Mount Desert Island in 
the summer of 1873 when Coggia’s comet appeared above the 
northern horizon with its large tail projecting straight upward. 
Almost every night the streamers of the aurora borealis ap- 
peared and also shot straight upward. No difference could be 
detected between the two phenomena. 


The streamers of the 
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comet and the streamers of our planet seemed identical. 
Sometimes they overlapped and became intermixed on the 
northern sky so that there was no telling which was which. 

It is objected by one of the observers of the eclipse of 1878 
that if the corona were an outgo of electricity, it would be 
even on all sides of the sun alike. But we know that the 
aurora borealis is an electric effect, and yet the tall streamers 
are often wide apart with vacant, or nearly vacant spaces be- 
tween. Some comets also have more tails than one; these 
are of quite different dimensions. 

About the eclipse of 1878 Prof. Boss wrote: “ These radia- 
ting streamers resembled very much the white ones frequently 
seen in auroras.” “An apparent pulse or luminous wave mo- 
tion continually occurred from the limb outward, reminding 
me again of the aurora, in which a similar motion is often 
seen. Perhaps as good a comparison would be the white 
streams emitted from the head of a bright comet.” Prof. 
Keeler wrote: “I took one glance with the naked eye, and 
could see the corona extending apparently much farther than 
I could with the telescope, but could not see the streamers of 
the inner corona. I think that the variations of light in the 
corona and its forks and branches are more easily recognized 
without the aid of the telescope.” Prof. Trouvelot wrote: 
“The naked eye views of the corona differed considerably 
from the telescopic views, as shquld have naturally been ex- 
pected.” 

The above facts show that five phenomena in the corona are 
to be looked for in August next,—the size, the form, the 
changes of form and size, the pulsations, and the colors. They 
show also that the telescope may be dispensed with. The 
same is true of the photographic apparatus; the time is too 
short at any_one locality to photograph the faint and delicate 
extensions of the corona. This is important in the wide re- 
gions of central Asia, of China and of Japan, where instru- 
ments cannot easily be taken 

Nothing need,here be added of my theory about the causes 
and thejidentity in nature, of the solar corona, the tails of 
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comets, the zodiacal light, and the aurora borealis. Already 
this was done in the last October number of the SIDEREAL 
MESSENGER. 


KEPLER’S CORRESPONDENCE IN 1599. 


[Through the kindness of Professor J. Hagen, S. J. College of 
the Sacred Heart, Prairie du Chien, Wis., we have had the 
pleasure of examining a pamphlet of 118 pages which contains 
three letters written by Kepler in 1599 to Chancellor Herwart 
von Hohenburg of Bavaria. In 1881, the editor of Kepler’s 
works, who was a member of the royal Wurtemburg board of 
national education, said some letters were missing that Kepler 
must have written in 1599, and he presumed they were lost. 

The editor of the pamphlet before us, C. Anschutz, says in 
the introduction : 

“As I was recently looking over the Latin manuscript of 
1607 at the Munich royal national library which, thanks to 
the kindness of the library management, I had the pleasure of 
examining while there, I found three original letters from 
Kepler to Herwart in the year 1599. A closer examination 
proved beyond a doubt that they were the letters sought. The 
first of them, dated April 9 and 10, is evidently an answer to 
Herwart’s letter of March 10.” 

These letters were first published in 1886 at Prague; they 
are in Latin and are followed by 34 pages of interesting notes 
in German. Professor Richardson, of Carleton College, has 
translated the first letter, a portion of which we give below.— 
ED.] 

Letter I. 


Your letters, most learned and noble sir, written on the tenth 
of March, I received on the sixth of April. You raise many 
questions in them ; of these, I will defer for the present, those 
which require work and computation, since in the two days 
which the courier has announced to me both other and sacred 
matters must be treated: but I will briefly touch upon those 
which can be solved by ready memory, not indeed, because I 
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think that you so greatly need my work; both whose ready 
.memory, and careful reading, and discretion especially in judg- 
ing Ihave seen not only on many former occasions, but especially 
in these letters and in the question concerning the birth-day 
of Octavius; but because I see that you are delighted with 
literary discussions of thisnature. For unless your nature and 
genius drew you hither, long since would this very dull 
letter of mine have persuaded you to silence. 

The first question you raise is regarding the calculation of 
eclipses, and, although you are pleased that a reform in this 
has been attempted by me, yet you oppose my experience and 
observation. Therefore I should prefer to excuse myself to 
you, blaming my youthful zeal, rather than to give a reason 
for my rashness in boasting in public of that whieh I had 
scarcely well dreamed of in private. For what am I among 
the masters who have long been trained and practiced in ob- 
servations? Let all be silent, and give heed to Tycho Brahe, 
the Dane, who now for the thirty-fifth year is devoting himself 
to observation, who sees more with his eyesthan many others 
with mental vision, a single instrument of whom cannot be 
counterbalanced by my whole thought and being, in compar- 
ison with whom Ptolemy, the Alphonses, Copernicus, may be 
considered as boys, except that he ascribes to them a great 
part of his wisdom and the advantages derived from their dis- 
coveries: as indeed it is always easy to add something to 
what has been discovered. But to speak most truly what I 
think: he alone has understanding and they as shadows flit 
about. Nor does it embarrass me that he was a little opposed 
to the motion of the earth. For he does not refer it to educa- 
tion, by which as a tradition one may follow any motion. But 
to reality. You will read, I hope, a part of his letter, which he 
gave to MAstlin last year, joined to these letters. From that 
you can exclaim concerning me and those like me: “Oh hu- 
man griefs, oh what an empty world !” 

Certainly it is more than a puzzle to me, that anything 
seems smaller near at hand, than if it is further removed. For 
before this, the opticians had taught me the opposite. The 
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moon, he says, in solar eclipses is quite low and yet it appears 
smaller in diameter than in eclipses of the full moon, in which, 
other things being equal, it isin the same proximity to the 
earth. Ido not know what I shall say to him. The theory of 
parallax certainly shows this proximity, other observations 
show a perceptible quantity. A wise astronomer will not 
strive for either. Therefore I await the publication of his 
works with great eagerness. Since I have already entered 
upon this discussion, I will defend my temerity against your 
experience, and although undertaken by a plan not the wisest, 
yet the worst result may not follow. You place before me 
six eclipses, in all of which I am wonderfully strengthened in 
my reform, I would better say correction, of the calculation. 

1. You write Dec. 29, 1591, that you have carefully ob- 
served the Prutenic tables. Good! For if anyone should cor- 
rect the Prutenic calculation in this way which I have men- 
tioned in my suggestion, he wiil make no change in the Pru- 
tenic tables about the end of June and December, while the 
sun is in apogee or perigee. For although there is the great- 
est difference between the moon of December and June or 
January and July (other things being equal) nevertheless the 
effect of this difference is chiefly augmented in the quadrants 
Aries and Libra. Take this example. Although the daily 
motion of the sun is greatest in Capricornus, least in Cancer, 
nevertheless the difference of the true motion from the mean 
in Capricornus and Cancer is nothing, in Aries and Libra the 
greatest. There is the same reasoning in my suggestion con- 
cerning the moon also. 

2. The second eclipse February 20, 1598: I think you are 
mistaken in the observation. I do not say this alone, but 
Tychoalso. And although Iam without instruments, never- 
theless from the time of setting, it was evident without doubt 
that the Prutenic calculation was in error by about a whole 
hour. By which the eclipse followed it. I remember that I 
point this out in my appendix to the prognosticon from which 
you see I do this also for myself. 

3. Inthe month of February of this year I hada clear night 
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and a comparison having been again made to the setting, I 
found the eclipse about three quadrants later than the Prutenic 
calculation. . 
(To be continued.) 
COMETS OF 1886. 
W. C. WINLOCK. 
The following list is in continuation of that published in 
the SIDEREAL MESSENGER for February, 1886, (Vol. V, p. 50): 
Comet 1886 I = Comet d 1885. 
= Fabry’s comet. 
Comet 1886 II = Comet e 1885. 
= Barnard’s comet. 
Comet 1886 III = Comet 4 1886. 
= Comet 1886. (Brooks 2.) 
Comet 1886 IV = Comet c 1886. 
= Cémet 1886. (Brooks 3.) 
Comet 1886 V = Comet a 1886. 
= Comet 1886. (Brooks 1.) 
Comet 1886 VI = Comet d 1886. 
= Winnecke’s comet. 
Comet 1886 VII = Comet e¢ 1886, 
= Finlay’s comet. 
Comet 1886 VIII = Comet ¢ 1887. 
= Barnard’s comet. 
Comet 1886 IX = Comet / 1886. 
= Comet / 1886. (Barnard, Oct. 4.) 
= Comet 1886. (Barnard—Hartwig.) 





EDITORIAL NOTES. 


Correspondents are respectfully urged to take great pains in 
preparing copy for publication. No time is set apart for de- 
ciphering or copying bad manuscript, though this has been 
done too often in the past. It is also unpleasant to return 
good matter to the writer on this account when a little more 
pains at first would make it wholly unnecessary. 
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This is a grand year for comets, judging from the record of 
the last two months. It is plain that Barnard and Brooks 
have been sitting up nights to get even with Dr. Warner for 
reducing the prizes last year. We guess he wishes now he 
hadn’t, for certainly Prefessors Chandler, Boss and Egbert 
will have to rub their eyes and sit up nights also, to get out 
all the orbits and ephemerides on regulation time after dis- 
covery. 


Comet a 1887 (Thome).—As stated last month this comet 
was discovered by Dr. Thome, director of the observatory 
at Cordoba, South America, on Jan. 18, in the constellation 
Grus. The tail was seen at Melbourne observatory Jan. 19, 
and at Adelaide observatory Jan. 20. Though the comet is 
not yet brilliant, it is said to be easily visible to the naked eye, 
even in strong twilight, and to appear somewhat like the 
Great Southern Comet of 1880. The Observatory speaking of 
it about the time of its discovery said, “the tail is long, nar- 
row and straight and has been traced fora length of about 30.°” 

With Meyer’s elements of Comet 1880 I, and an assumed 
perihelion passage on Jan. 11, 1887 G. M. T., Mr. Chandler 
computed an ephemeris for the month of February which 
gives the comet a north-easterly motion with increasing dis- 
tance from the earth and sun and rapidly diminishing bright- 
ness. By this calculation the comet should now (Feb. 22) be 
on the western boundary of Eridanus 5° south of a lone third 
magnitude star and 4° east of @ Fornax. The comet will be 
watched by Southern observers with interest. 


Comet 6 1887, (Brooks).—Under date January 25th, Mr. 
Brooks writes: “On Saturday evening, January 22, I dis- 
covered a new comet in the constellation Draco in approxi- 
mate R. A. 18 40m; decl. north 71°. It required but a short 
time to detect motion and fhe discovery was telegraphed to 
Dr. Swift the same evening, and he at once instructed Harvard, 
to cable the discovery to Europe. Last night and this morn- 
ing, Jan. 24th, I observed the comet again. Dr. Swift was 
enabled to verify the discovery at about the same time in the 
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evening, and he found its position to be at that time R. A. 
18% 20m 28s + 73° 36’ 34”. The comet is round, with 
some central condensation, and easily visible with modern 
apertures. Its motion is slowly in a northeasterly direction.” 
Red House Observatory, Phelps, N. Y. 
WILLIAM R. BROOKS. 


Professor L. Boss’ elements for this comet, as published in 
A. J., No. 152, are: 
T = 1887 March 16.7117 G. M. T. 
158° sz 30" | 


a +8870 
2 = 104 22 33 
log. g = 0.21372 J 
Comparison with middle places gives (C — O) :— 
4icos 8=—6", 48=—14" 
EPHEMERIS FOR GREENWICH MIDNIGHT. 
Date. ‘ > , - Decl. | Light. 
March 1 3 26 16 +55 58.2 I.1 
5 3 38 37 5t 47.4 1.1 
9 3 48 58 47 53-7 1.0 
So ¢o 44 175 09 
17 4 § 52 40 58.6 0.8 
21 4 13 4 37. «56.1 0.8 


The unit of light is referred to the date of discovery. By 
the above elements this comet was brightest about the middle 
of February, and March 5 it will pass a Perseus a few degrees 
to the northeast. Professor Boss remarks in the Sctence Ob- 
server the singular resemblance of the elements of this comet 
to those of the comet of 1491, excepting in perihelion distance, 
this being more than twice as great as that found by Professor 
Pierce for the former. 


Comet 1886 (Barnard c 1887, Fan. 23).—February 14, Mr. 
Barnard writes:— “On the evening of January 23, a telegram 
came announcing the discovery of a comet by W. R. Brooks. 
It was raining heavily at dark, but, suddenly it turned very 
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«cold and cleared at midnight. Mr. Brooks’ comet was picked 
up with the 6-inch Cook equatorial, and its accurate position 
determined with the ring micrometer, ten comparisons being 
obtained. As soon as these observations were finished, I began 
comet-seeking with the 5-inch refractor, and at about 5 o'clock 
A. M. I ran upon a dim hazy object several degrees south-west 
of # Cygni which I recognized as a stranger. The 6-inch was 
again brought into use and nine good ring micrometer obser- 
vations obtained before it was blotted out by dawn. These 
observations showed clearly a northeasterly motion, but cir- 
cumstances prevented any reduction of these observations 
until evening, so the motion was not certainly established un- 
til that time. The usual notification was given to Dr. Swift. 
The discovery position, the mean of nine comparisons gave, 


Comet preceded star I 31.035. 
Comet south of star 11’ 56.6” 

Comparison star's mean place, 

R. A. 19 om 15.228; Decl. +25° 33’ 55.3.” 
Red’n to app.—1.55s ; + 1.0" 
Hence the resulting apparent place of the comet was, 
January 23, 1887, 174 36m 47s. Nash. M. T. 
R. A. 194 7m 42.645; Decl. +25° 21’ 59.7.” 

I am indebted to Professor Boss for accurate place of the 
comparison star. I have no accurate place for the star used 
with Mr. Brooks’ comet. Bad weather has prevented many 
observations of this comet. E. E. BARNARD. 

Vanderbilt University Observatory, Feb. 14, 1887. 


The elements of this comet have been computed by Mr. 
I-gbert of Dudley Observatory and E. Weiss, Wien, the latter 
elements being referred to the mean equinox of 1887.0, but the 
former, as printed in A. J. No. 152, are without reference, 
(probably an unintentional omission) and hence can not be 
compared to account for the apparent disagreement. 

From a recent private letter Mr. Egbert states that the ¢le- 
ments on which the following ephemeris is based will soon be 
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published, and kindly sends in advance the places for March 
as follows: 
EPHEMERIS. 


1887. A. R. Dec. Light. 
Gr. 12h. h. m ? . 
March 2, 21 06.5 +4800  .65 
« 6 22218 soos Se 
* 0, 22376 $206 
“ 14, 21540 5358 .54 
* 93, 22980. S942 40 
“ <935 <Q2°265 BPI? waz 
“ 26, 22 46.4 5844 .44 
“ 30, 23 04.88 +6003  .40 


Light at discovery taken as unity. 


Distribution of the Minor Planets.—In the Scientific Ameri- 
can Supplement, Jan. 22, 1887, it was stated that the gap at 
the distance 3.277 is the only one corresponding to the first 
order of commensurability. The distance 3.9683, where an 
asteroid’s period would be two-thirds of Jupiter’s, is immedi- 
ately beyond the outer limit of the cluster as at present 
known; the mean distance of Hilda being 3.9523. The dis- 
covery of new members beyond this limit is by no means im- 
probable. Should a minor planet at the mean distance 3.9683 
attain an eccentricity of 0.3—and this is less than that of 
eleven now known—its aphelion would be more remote than 
the perihelion of Jupiter. Such an orbit might not be stable. 
Its form and extent might be entirely changed after the man- 
ner of Lexell’s comet, or the orbit might be thrown intoa 
cometary form without greatly modifying the period. Two 
well known comets, Faye’s and Denning’s, have periods 
approximately equal to two-thirds of Jupiter's. In like man- 
ner the periods of D’Arrest’s and Biela’s comets correspond to 
the hiatus at 3.51, and that of 1867 II to the first order of com- 
mensurability. (Distance 3.277.) A second mode of elimina- 
tion from particular parts of the zone is thus suggested. 


LANIEL KIRKWOOD. 














VIIM 


EDITORIAL NOTES. 7 


The Swift-Watson Intra-Mercurial Observations.—Mr. Col- 
bert’s statements in your last number regarding Mr. Swift's 
observation are interesting, and some of them new to me; 
but they do not affect. my opinion that “the two objects seen 
by Swift * * * were certainly not the two seen by Watson.” 

Swift’s two objects, according to his repeated and persistent 
assertions, were both visible in the same telescopic field, at a 
distance first estimated as 7’, but afterwards as 12’; Watson's 
two stars were four degrees apart. I have not said that one 
of Swift’s stars might not by some possibility be identical with 
one of Watson's ; but even that is violently improbable, since 
Watson could hardly have failed to see them both, if he saw 
either. 

As regards Professor Hough’s excellent work upon Jupiter, 
I failed to notice it in the paper referred to, simply for want of 
room. I did write something about it in my rough draft, but 
was obliged to cut down my material to the utmost in order 
to keep within any tolerable limits. Possibly I may have erred 
in judgment as to what should be omitted, but something, and 
a great deal, had to go overboard. As it was, the audience 
was nearly tired to death before I finished. C. A. YOUNG. 


“ Astronomy and the Ice Age.’—In the February nufnber of 
this journal there is an article under the above head, criticis- 
ing Dr. Croll’s theory. The following is the principal state- 
ment, viz: “Now the difficulty is to show how this effect 
could be produced by an increased cold in winter accompanied 
by a corresponding increase of heat during the ensuing sum- 
mer.” When this assertion is divested of a manifest error, 
there is no difficulty at all. An elementary acquaintance with 
the subject should make it plain to any one that when the 
northern hemisphere has its long cold winter in aphelion, the 
summer is correspondingly short—too short to melt the ac- 
cumulated snow and ice of the preceding winter. The ob- 
jector forgets that ¢7me is a factor inthe melting. That the 
summer in the above case is short, is an integral part of the 
theory. It is a fact of possibly universal application, that ice 
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under an open sky is formed more rapidly than it melts. Any- 
one who has lived in a cold climate knows that ice is frequent- 


ly formed in three or four days—which a month's sunshine 


scarcely suffices to melt. 

Many so-called objections are too trivial to notice; the 
principal ones were long ago substantially and, in most cases, 
triumphantly answered by Dr. Croll in his various articles pub- 
lished in the journals of Scotland and in the American Four- 
nal of Science—to which answers I would respectfully call at- 
tention. The principal points have brought together in his 
late work, “Climate and Cosmology,” a work which it be- 
hooves most objectors to read. Even Wocikoff’s objections 
were nearly all answered before they were published. 

Miami University, Oxford, O. R. W. Mc FARLAND. 


Temporary Stars.—In the Monthly Notices of December 
last, Dr. Ralph Copeland, speaking of the Nova in Andromeda, 
says “ the light curve falling by a succession of steps,” is as the 
result of his own comparisons. In the SIDEREAL MESSENGER 
of the preceding March, I called attention to the “well marked 
waves, when the star grew brighter for a few days and then 
recommenced its diminution.” In the Astronomische Nach- 
richten of January 27, (No. 2760,) the light curve of the Nova 
in Orion, of last year, is plotted from the observations of Paul 
Stroobant, at Brussels, showing similar waves, which are con- 
firmed by the light curve of M. Muller in the Astronomische 
Nachrichten No. 2734. 

In a paper by Prof. Wallace Goold Levison, read before the 
American Astronomical Society, the theory is suggested that 
long periods of uniform heat may be accounted for by chemical 
association. When substances in a condition of dissociation 
cool sufficiently to combine chemically, the temperature re- 


mains uniform until the combination is completed. This is’ 


illustrated by well known phenomena. Ifa body of steam is 
gradually cooled, its temperature diminishes until it reaches 
212°. At that point, while the cooling is continued, the tem- 
perature remains uniform until it is all converted into water. 





XUM 








XUM 
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The temperature then begins again to fall, at the same rate as 
at first, and continues until it reaches 32°. Then there is 
another period cf rest while the water is being converted into 
ice. 

It is possible that in cooling so rapidly that the light is re- 
duced one half in a few days, these periods of rest may be cor- 
respondingly short. It may be, therefore, that we see in these 
temporary stars, a corroboration of the theory of Prof. Levison. 
And so far as the phenomena correspond with his theory, they 
tend to show that the diminution of the light is caused by 
cooling, and not by occultation. 

Unless such successive periods of rest have been observed 
in ordinary variable stars, this resemblance would point tothe 
couclusion that the Nova in Orion was last year a new tem- 
porary star. it is remarkable that if a variable hitherto undis- 
covered, it has been so long overlooked; and it isalsonoteworthy 
that the new star does not appear upon Pickering’s photograph 
of November 9, 1885 ; although that may perhaps be accounted 
for by its red color. These are at least indications that it may 
possibly be in fact a new variable, discovered at its first maxi- 
mum. HENRY M. PARKHURST. 

Brooklyn, N. Y. Feb. 16, 1887. 


Warner Observatory.—Volume I of the publications of War- 
ner Observatory is received. It is a pamphlet of 70 pages, 
giving a brief history of the observatory, a description of its 
instruments and an account of the work done from 1883 to the 
close of 1886. The frontis-piece is a beautiful picture of the 
observatory, the observer’s dwelling house attached and the 
spacious lawn surrounding. Opposite pages 8 and 10 are two 
full page engravings showing the working parts of the 16-inch 
Clark equatorial ‘and its accessories; then follow four of the 
lists of new nebula, containing 100 each, discovered by Dr. 
Swift within the time before mentioned. 

The greater part of the volume is taken up with the Warner 
prize essays. The first was by Professor Lewis Boss, of Al- 
bany, on Comets. It may be remembered by some of our 
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readers that this paper was the leader in the first number of 
this journal in 1883. The remaining four essays are written 
on the theme, 74e Red Sky-Glows in 1883 and 1884. The 
writers were Professor K. I. Kiessling, Hamburg, Germany, 
James E. Clark, York, England, Henry C. Maine, Rochester, 
N. Y.,and Rev. Sereno E. Bishop, Honolulu, Hawaiian Islands. 
The first and second prizes were awarded in the order of the 
foregoing names, the third being divided between the last two. 

Another interesting feature in the management of this ob- 
servatory is the offer of prizes for the discovery of comets, 
varying from $100 to $500, at different times. Mr. Warner, 
the founder of the observatory, began this in 1881. Since that 
time he has given twenty-one different prizes in this way, 
amounting to $3,750. Of this number W. R. Brooks, Phelps, 
N. Y., has received 8; E.E. Barnard of Nashville, 7; Dr. Swift, 
Rochester, 3; Schaeberle, Ann Arbor, Thome, Cordoba, South 
America, and Finlay, of Cape of Good Hope, each, 1. 

The influence of this observatory aid some of its lines of 
work have been unique, yet all has been very useful and help- 
fully stimulating to amateurs. 

The total list of 540 new nebule discovered mainly by Dr. 
Swift in so short a time is a piece of work of very unusual 
magnitude of its kind. 

Comets Chiefly Optical Phenomena—The writer of the lead- 
ing article of this number has evidently thought and read 
much concerning the physical constitution of comets, and has 
made an honest and earnest effort to harmonize a wide range 
of phenomena belonging to them, that have not been satisfac- 
torily explained either by the physicist or the astronomer. 
The mode of doing it most of our readers will fully compre- 
hend, as only principles of elementary physics.are assumed as 
the basis of explanation. While the ideas advanced may as- 
sist in explaining some phenomena, it seems to us that too 
much is claimed for the theory in view of the known physical 


¢ 


nature of merely tenuous bodies in gaseous form, to say noth- 


ing of the definite knowledge of comets obtained by the spec- 
troscope. 
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R.S. ALLAN, 


MANUFACTURER OF 


Kefracting Astronomical Telescopes, 
ALT, satan an aialiesin MOUNTINGS, 
OBJECTIVES, EYE-PIECES, PRISMS AND ACCESSORIES 


Manufactured and Furnished at Short Notice. 


No. 136 WESTMINSTER STREET, PROVIDENCE, R. I. 





The Movable Planisphere, 


By HENRY WHITALL. 


The Movable Planisphere of the Heavens is so graduated that every min- 
ute, when brought over any day, will show the visible Heavens, the sun 
and stars in their place, rising, setting, or in any part of the sky, all in one 
grand whole, not divided into parts, so difficult to patch together. None 
of the planets are marked, but an accompanying rule and the Almanac 
locate any one, or the moon, when by a prominent star, tell its name as 
well as when either will be together, so fully explained that most any child 
can with this key unlock the mystery of the changing sky; being to astron- 
omy what a map is to geography, or as a directory to the starry heavens, 
every minute, every day. 

Two in a set, sent by mail, to any address, on receipt of $6.00. 

Address, HENRY WHITALL, 
Belvidere Seminary, Belvidere, N. J. 





CARLETON COLLEGE, 


NORTHFIELD, MINNESOTA. 


. Full Preparatory and Collegiate Departments. 


English, Scientific, Literary and Musical Courses. 
All Departments Open to Students of Either Sex. 
Expenses Very Low. 
CALENDAR FOR 1886-7. 


Winter Term begins Wednesday, January 5th, and ends March 17th, 1887. 

Term Examinations, March 16th and 17th, 1887. 

Spring Term begins Wednesday March 30th, and ends June 16th, 1887. 

Term Examinations, June 14th and 15th, 1887. 

Examinations to enter College, September 7th, 1886, June 11th and 13th, 
and September 6th, 1887. 

Anniversary Exercises, June t2th-16th, 1887. 

Wednesday, September 7th, 1887, Fall Term begins. 


JAMES W. STRONC, President, NORTHFIELD, MINN. 





“PRIMARY PHENOMENAL ASTRONOMY,” 


By Pror. F. H. Bamey, A. M., inventor of the Cosmosphere, illustrated above, halt 
covered; and of the Astral Lantern. The work is an able presentation of a very novel meth- 
od of teaching Astronomy. It is writien in an interesting style, and presents much that is 
novel besides the method of teaching advocated. It is attracting the attention not only of 
astronomers but of a wide range of scholars. 


Northville, Wayne Co., Mich., Jan. 1886. 12mo: paper, 104 pp. Mailing price, 25 cts. 








A new Astronomical Object Glass of Superior Quality, 


514 inch clear aperture, 7.8-inch focal length, inclusive 

, 2 eye pieces,—1 Sun glass and 1 Venus glass. For 
particulars address D. APPEL, 

413 Woodland Ave., Cleveland, Ohio. 





A new 8 day Tower Clock striking the hours on a 100 


pound bell, compensated pendulum, remontoire escape- 
» ment 3 foot dial, ready to be putup. FAUTH & CO., 


Washington, D. C. 





Sextant, 8 inches radius, graduated on silver- 
elesco ' ior d ¢ and reading to 10 seconds. Reliable Instru- 
* ment. Will be sold very cheap. For particu- 
lars, address M. S. DOWLING, LESLIE, MICH. 














Pe. ULES. & CO. 


ASTRONOMICAL WORKS, 


WASHINCTON, D. C. 
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TRANSIT CIRCLE.— inch objective. 16 inch circles 


Equatorials, Transits, Meridian Circles, Astronomical Clocks, 
WITH BREAK-CIRCUIT ARRANGEMENT, 


CHRONOGRAPHS, 


Level Vials reading to single seconds, Eyepieces of all kinds, Micronometer r 
and Astronomical outfits ofevery kind. Alsoall kinds of instruments for higher Geo 
and Egineering purpose s 


t=" SEND FOR NEW CATALOCUE. 





WARNER & SWASEY, 


MANUFACTURERS OF 


OBSERVATORY OUTFITS 
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6-INCH EQUATORIAL 
FOUATORIAL TELESCOPES, 
From 6-inch aperture to the largest size 


WARNER & SWASEY, CLEVELAND, OHIO, U. S. A. 





